The most abundant transposable elements (TE) in the eukaryotic genomes are retrotransposons, which are suppressed by host epigenetic mechanisms, preventing their uncontrolled propagation (Slotkin and Martienssen, [@B9]; Lisch and Bennetzen, [@B3]). All known plant retrotransposons remain quiescent during development but are activated by stresses, such as environmental, wounding, pathogen attack, and cell culture (Wessler, [@B11]). An intriguing aspect in plants exposed to stress is how they control the accumulation and transposition of TE and prevent transgenerational transposition. In the last years, it has been shown that not only stress but also developmental cues, such as male and female gametophyte development trigger the reactivation of transposons in specific cells and tissues (Mosher et al., [@B7]; Slotkin et al., [@B10]; Olmedo-Monfil et al., [@B8]). For example, in pollen vegetative nuclei but not sperm cells, the chromatin remodeling factor *decrease in DNA methylation 1* (*DDM1*) is downregulated. *DDM1* is a master regulator of TE activity in *Arabidopsis*, involved in TE DNA methylation, histone modification, and 24 nt small interfering RNA (siRNA) production. As a result, transposons are reactivated in the vegetative nucleus, and the siRNAs that are produced move to the sperm cell to suppress transposons and protect the germline (Slotkin et al., [@B10]). siRNA pathways in plants play an important role in the control of transposition (Kasschau et al., [@B2]). However, the role of siRNA biogenesis in controlling transgenerational transposition was not completely clear because transposons remained immobile during inbreeding of mutants affected in this pathway (Mosher et al., [@B7]).

Using elegant experiments, Ito et al. ([@B1]) were able to demonstrate that a siRNA pathway is crucial to prevent transgenerational retrotransposition in plants subjected to heat-stress (Ito et al., [@B1]). The heat-stress treatment consisted of a double-temperature-shift stress: 24 h at 6°C followed by 24 h at 37°C. The transcription of a particular family of Ty1/*copia-*type retrotransposons, named *ONSEN*, was activated when the seedlings of *Arabidopsis* were subjected to the heat-stress treatment, going back to pre-heat levels after 3 days. Interestingly, *ONSEN* transcript levels were higher in heat-stressed mutants affected in siRNA biogenesis \[the DNA-dependent RNA polymerase (Pol)IV *nrpd1* and *nprd2*, RNA-dependent RNA polymerase 2 *rdr2*, and Dicer-like 3 *dcl3* mutants\] than heat-stressed wild-type plants, suggesting that an siRNA pathway plays an important role in restricting *ONSEN* transcript levels after heat shock treatments. Moreover, DNA analysis by Southern blotting and qPCR revealed increased accumulation of extrachromosomal ONSEN copies directly after heat-stress. Copy number was considerably higher in *nrpd1* mutants than in wild-type plants, reaching about 500 in the mutant compared to 50 in the wild-type. After 20--30 days, *ONSEN* copy number gradually decreased and returned to the original number. New *ONSEN* insertions were not detected in the genomic DNA of either heat-stressed wild-type or *nrpd1* mutants, suggesting that indeed, the increase in copy number after heat-stress represented most likely extrachromosomal copies. However, in the progeny of self-fertilized *nrpd1* plants subjected to heat-stress, a surprisingly high frequency of new insertions was detected, in contrast to control *nrpd1* plants or wild-type plants (control and heat-stressed), where any new insertions were found. It has been suggested that siRNAs inactivate transgenerational transposition during gametophyte formation (Slotkin et al., [@B10]), but an analysis of germinal transposition events had not been reported in support. In contrast, further experiments by Ito et al. ([@B1]) suggested that the new transposition events in the progeny of heat-stressed *nrpd1* plants occurred early in flower formation, before the differentiation of female and male gametophytes. The authors suggest that 24-nucleotide siRNAs are responsible for the "resetting" of "stress memory" during somatic growth and/or suppression of retrotransposition in floral tissues. Based on the study of transgenerational transposition in other mutants altered in epigenetic regulation and siRNA biogenesis, they further propose that *ONSEN* control occurs in two steps that may involve different mechanisms: restricting the levels of transcription and suppressing transgenerational transposition. When the position of the new transposition events was analyzed, the authors discovered that though *ONSEN* inserted genome wide, it showed a clear preference for inserting in transcribed gene regions, especially in exons. Most remarkably, after Ito et al. ([@B1]) studied the transcription of two genes harboring the new insertions, they found that these genes were now heat-responsive, as also occurred in a natural variant of a gene where an *ONSEN* copy was present.

After discovering transposons, Barbara McClintock proposed that they were "controlling elements," able to restructure genomes and generate genomic diversity in organisms challenged by stressful situations (discussed in McClintock, [@B5]). Now, with the increasing knowledge about the molecular mechanisms that control transposition, and by altering specific pathways of epigenetic regulation in combination with environmental triggers, novel strategies to generate useful traits than can be subjected to selection in plant breeding can be designed (Mirouze and Paszkowski, [@B6]). The findings by Ito et al. ([@B1]) open interesting possibilities to produce useful new stress-controlled alleles. "Activation tagging" populations have been very useful in discovering new gene functions (reviewed in Marsch-Martinez and Pereira, [@B4]). However, stress-inducible activation tagging populations have not been developed. With the results presented by Ito et al. ([@B1]), it would seem possible to use the progeny of *nrpd1* stressed plants as a true natural retrotransposon-based, stress-induced "activation tagging" population.

The work of Ito et al. ([@B1]) represents an exciting topic and enriches our understanding of the processes that control retrotransposition in stressed plants, and the importance of a siRNA pathway in preventing transgenerational transposition.
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